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[«¥g^#S] br-AAS+Y:^|R|iC•r^^tV^SffiaH l (a) 
T-{±{ilRl«? 1 0 - U 10-2 ffia-fJt^d: 
L (¥F§ffiHl*l) fflffimH2.f(±<lIq]^? 1 0-l> 1 
0-3S^4U lf-AAS-:5(RUC-rntV^5ffiSH3 
T'ttfilRllS? 10-1, 10-4 ^Mitt^. W\fi&fS 
|pl Y® tr- AffiBAs-rtii. 10-5 ^ J 
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1 

Bt[g3ffiIqI«?®{BlqIiB4sS^3t;&I^SViJit&&lRlfc*f 
bT««)(c&a<fc5tH(f333fc3t«lf-A*»K-ra5fiiR 20 

*t?®^!H^c»t3v^T>^jtaEv^-A©BJ 

tz 1 -:^otiIqI^^^4Htliix.^ miiS 1 -oaimi^m^lc X 
?)(i|pIt?n&fi!Ff33fc*aElf-A<&H5f3S*Sfl?^#S*U 30 
fel^j^tf Bui3i^t**|ql®aitSi^i^T-$ 5 i: S^Sti: 
■r SitsRii 1 * fefi 2 l3«®^fe^«SB„ 

:&iRiK:ifii^«t.* s <t d c Buf33fc«* t;- A Siilc 
fliBflfSlSt j; t){ilR!$nfefiI3^^fit:-A§itif3§ 
bfe^jS*SBfif3i^S^fRl©SipBt;S-C-fe 
S ^ Sl^h 1- S If ^JS 2 f 3tt©>t^*^go 

sii^i:i-.sii*ai'Sv^u4©v^-rnA»ia{ci3®© 4o 

^'f >©iiJ^47JlfiI©t£a^MiE1-i.c 5 
iSsRS 1 «:v> U 4 ©v^t*tlA» 1 a{ci3ffi©ifc^€*^e. 

[000 1] 

[^BJ©Jlf 2.SE'«:9-^} *^B^tt> >fcjt«t-A©iiJ 
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[0 0 0 2] 

[iJ£5l5©ttiS] -«Slc^ B^^ggicMffl^n-tv^i. 
u— tfy'f3r-K;^dp+>;&3?;©«§jifl«*^gT-tt, bf 
- A ©^*^Kft©^»^Sf t) 3l b 5 7 -©^S©gEi& 
{c<tD> iJ^«;^|qi©^*i:f-AffigAs^l!)tSc:i:A5 

-B-sfc«)t> sisot-A^iBiDisK-e(iiRibTjt*-r 

5v;u5^ii-A{btfjia^>> zotzit), tf-A©!^*:)? 
[fil©(4g-rnst^ili bT«iIE1-5fe*l5tf $ e> t iSiSi:* 

[0 0 0 3] c:©iij**:)5riSi©egm*^iUistjqiiE© 

[0 0 0 4] (1) #Pi¥l 0-9 0 6 1 6^&«:a 

5^ tr- A © >;/ 5^ St^ttS b T ^ ix^&«3E-f 5 o 
[0 0 0 5] (2)1tPi^9- 1 8 9 8 7 3^ii^:a 

j»©Ms-fe >u- tffl v^T t:-A K'^f-^tfttB bT 

[0 0 0 6] (3) #gl¥7-7 4 8 9 7^S^:>fe-^r 
>■9■^^aS•fe >V-X-i.M&{§m^^lii VXZtl^miEt 

[0 0 0 7] (4) !t$gl¥l 0-9 0 6 1 3^ii^:a 

moM-^ >-y-s« v^x t:- A t: s'f^stftm bx 

[00 0 8] (5) 1^18^1 0-2 50 1 48^&«: 

5t-tr>i^-hx'j»v ^Sfflv^T^;-At^y^?£tfttBb■r^: 

[0 0 0 9] (6) ItRl^l 1-1 29 530^S«: 

Ateg^t^tBbfc?). bT-A^ilSiJbfet). t;-A©[5l 

^st^tHbfei). ti/^sitjEbtijs i'j^Sffiest^ 

[0 0 10] 

[^H^*5^g^bJ;ai:t-5SM] biPb^^i^^. ±tZ^ 
Jifife*). fiS«*:«fig©{iBXl/«itti-lr>-!J-*sasnT 

[0011] *«iatt±i3ti^^j©Bgajjsicg««ii, IS* 
^^jsKT- t:-A©iM*:?^iqi©{aa-r*ist*tB bT«iE 
1" s c i: *s -e § s *^*^a -r s CI t * s w i: 1- 

[00 12] 

ifmim^-r?>tzst>(D^m] ^io^fiS!{±±f3Be?)* 
iifig-rsfctot:, 3t^*t-A®ittiE:;^isi©ffiam 
^t^tUbTffliEt-s^^^sgtcijv^T. ^;ftmmm 

lfi'Jj€S:fr[Rllc^bT^«)tEg?nx Bui33fci£atlf- 

A 4Iif3S*sg?©;? |qifcmi5i^5S»©<iiRisg? 
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[0 0 13] m2<o^mit±i-5s^imss.t^rzit>iz. 

3te3^4br-A®iiMS;5[Rl©(4B-f nSrt^m LXWiEt 

?®;5-|qiC{iifii-r.siHliiJi^®fi[pi^?fc. luiaiiiRi^ lo 

*:5iRI®teg1'nSr^^tH1-St^^gT^^^tB^IS^;^ milB 

tSLsmmia^m^x ma-^titz&Lm-rti^miEi-^ 

mmttimm^mtm^tzzttimLt-t^c 

[ 0 0 1 4 ] ^ 3 ®f^gi±s m 1 * fcttH 2 ®#|S!{CiJ 
V^T^ <ilRia*siM4:)?|fiI{Cii:^ttiCJBj5g$tlfcl-00 

HlqlSg^^Stiii. t5l31^®ii|plSR?tJ;5iilql$ 20 

[0 0 15] ^4®^g!{i, ^2®^®C*V>-r. miiB 
3iSiB!l^?As$c>t. (iiaiBiiJiiM4;&|SlCiSi||^*{c*S 

ji^*SBuI3ijt4;?lRi®ai«si^iiST- a& 5 c i: i: f 
[0 0 1 6] »5®#^g!{i> ^l'5tV^b»4®^®t43 

^1-S3fcSi®iiJ76**lRl®{5iS*«iE-r S c 

[0 0 1 7] »6®^®(i> «l*V>U^4®#|9!t*> 

ite*;^lRi®tiiB*ffl lE-rs c i: S!|^i:-r 5. 
[0 0 18] 

[*B^®^®?i$®] <^io:>msmm>i:kT. mm^ 

#MUT**M®lll(E®}i^ffi{COV^■CS^Iffl1-S. 01 »± 

*^B^tc^5^^4^g®-S55IJKffi^S^-t«fiKEIv m 

10PDJL-5; ^si$b<5^-r«fi^0^ E4a:iii®tr 
-A^ffi^^i/ ^®^JBfi?lJ§r^•rmlll^ ia6f±05® 

[ 0 0 1 9 ] 0 1 JCg^-t-ifc^*^-^ htt, %^mx-h 
hU-V-y^yir-h' (WTLDi:V^^) a.ci^/MiP 

^■V:^3. f 01/>X4. ST»3jgb5 7-5§iiiT3tit 
*Mlfci^6®-^®ia&Sit**lRlXt:^4-rS. CO 50 
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i:§3l6^*M^^ 6 ttiJ^«*|piYfc liters. 
c ® K- Att£^4*|RlX®^« MJ&iPJ i: jt^S^TfillT- 
^ti-en^^-?. SCiO^SW^Fiis iitaEi^ffittffi 
Ofc»®7;i-h7^-f7'^' h (fellTPDi:V>'5) ^-yb 

iJjtaE;^iRi®br-ixffitti**iltmo&»ob:-A 

[0 0 2 0] LD:x^.> Mj±|iI2{Cpb<g"Nl-J;^ 

^ffo^mt^V^ h- 1 - 1 i: , K 1 

- 1 ®llS«C3fc4:¥fT3fct -r S n U ^ - >X 1 - 2 
i:. bT-AJI^^Sfl^-rS/'A-f^i' 1-35£*U * 
fe> r'J>MI«l-4±^c^^$i^TV^5. 

[ 0 0 2 1 ] C CTn ^ 1 t^rNl-***^^- >^ b i±, ^ 
St:-i>>ffli^4M^0$fe3ga5i:^ig®t:-A^tAs^ti 

i'J^t*^r[piYCiliStt®S>fe*^S^b. §^t^?t:{± 

7:*-b-lr>-9-9-l^fflV^TV^a. *:J3^ h 
-b>if9-ll±7-'J>NS«9-2{C^S$tl. rv> 
9 - 2 jiX7 -Jr .V h 9 - 3 ICSl !) t,n-r V^ 

[0 0 2 2] lf-At^tBJ.-'y M O{i04CfpL/<^i^ 
■TiotCx SISOdlpllg? 1 0-l~l 0-4i:. 
H i^*;? |pi X ic-^fi^x- o T itt*;5iqi Y {c itiSi 
«oS3fc^? 10-5 iiiPi^^^ 1 0 - 1 ~ 1 

0-4{ir7'5r>;/ M 0-6K:m?3ft{t?>ns S*^? 
1 0-5{i7-';>haffil 0-7$:frbTX7^r>;; h i 

o-6{csitK^»te.nTv^s„ ccujs^.^T-ttv tr- 

A*ltBJ.c::s/H 0 {Cffiffl^fnTVASS^fc^^^ 1 0 - 5 
fflV>, ii|ql«^^l 0- 1~1 0-4i:bT^^- 

T, (iiRi«f^io-is«ii»tfc«ifiK (1 0' ) sias 

[0 0 2 3] ^4lCg^-rt^-At^^tti-3L^5/ b 1 OiZ-D\^ 

T*&K:pu<siwi-s. ia6{±iii4t:s^-rif-Atiim 

2/ M 0 0±E^. mi (a) iilEBU, 07 

(b) its^m=pi o-50tiitjm^^Bmxh^o m 
mm^ 1 0 - .1 ®ffl(Ris(±^^aE^(six®aip{4a«^iii 

fflT-*oTiJ3tiiE*(RlYt:«fflfi<JBfig$ns UlRl^^l 
0 - 2 ~ 1 0 - 4 oeiRlEttiilqllg? 1 0 - 1 {C*r bT 

[0 0 2 4] E6{±jt4l^-A*s±5t**lR!Xt^*-r 
SSAC. ii|al^?10-U 10-2. 10-3, 1 
0-4S^n-?'n^aEti.i:g®lf-A{4gAs B. 
C. D^^UTV^S. 07 (a) ttt-AA5+ Y:*[rI{C 

■r^^tv^a^S[BHl•T?^±^i|qISR?l 0-1, 10-2* 
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aH2Ttt{ilRl^^^l 0- 1> 1 0-3Si^S1-SCi: 

^7nb. hf-A*s-;^lRl{Ct*nTV>SffiaH3T}±<i|qI 

[0 0 2 5] iy^fi;?|plY®lf-A{flrtt** 

-2~1 0-4*5^^5: cmtci ?3 S>t«? 1 

0-5{C^4-ri.fs^tfia7 (b) C^^ri-StS'&S 
Ztiziiio ZOtzlb. 1 1 0 - 5 tiilRl 

SS? 1 0 - 1 ~ 1 0 - 4 i: o 5^ > i S 

ffljLJZs; h 1 OCD'hSfbAS^ST?**. ia5(c^ 

|pl^? 10-1 ffe©S^4:*iPiX 

[0 0 2 6] <«2ffl»6?i^^>i*:K:ll8~01 1*# 
,^bT^2©||B£J]^^©lf-A^tii3--5' M 0 aJcci 

v^TM-r 2.. 5' b f±B 1 ommmoimm 

A^ai^:i.;/M Oatt, ^ 1 ©IISBg^®«^ii|5lU 
dipl^^ 1 0- 150fS3fc^?l 0-5S*U $?>tc 
5©i$Sl51HI®Ji^©(ilRllS? 1 0 - 8 fcs dlpl^? 1 0 
- 8®{i|plH4Si^S!)f3:fe5 J; ^ {C-e©JtS§S^1-i>ifi 
'NlA^? 1 0-9t?«^$^^TV^i). ^1®^ 
Ji5^i:PI«C*aif-A*siilRl^^=^ 10-1 *^4Ufe 
10-9 htifSl^^^ 10-8 ^rdlbtS 
Jfe*?l 0-5(^^aEt-2)<tdtiag^ti-CV''i., 
[0 0 2 7] ji'NO^^ 1 0-9{i(i[Rl^?l 0-80 30 

mommmti^x. mnm^i o-i«#BSb&if 

[0 0 2 8] 01 0{i**fc:-A*5£^4:5iRiXK:j£4 
(ilBllg^^l 0- i^«*t5i:S©t:-A 
filLBAi:. JI'^V^SR^ 10-9 ^ffllSllS? 1 0 - 8 S^fr 
UT^Sf Si: §©»'«? t:a<* St:- AffiMB. C. 
DS^U■CV^So 011 (a) Jitr-A4s + Y:!?[Rl{C-r 40 
^^TV^■5titBH 1-C-tteiRl^^^l 0- 1 (i|qIlS?l 
0-8©!^. fi[ql^?l 0- l*»e.St)3So(4gD?£3€ 
tsiM-rn^tb (fFS^Hl*l) ©{4®H2 
T-iitifRlSg? 1 0 - 1 fc. <i|6l«^ 10-8 ©l*lx lilSl 
1 0- lA^^cf Prists C^^fiCi:&^N U K-A 

tf-^riPic-f nTv>sfiieH 3 -ettdi^isR? i o - 1 

iis (itpim? 10-8 ©1*1. ^f^m^ 10-1 *»e)S*i 

[0 0 2 9] btzifi^Xs iiJ^*:)?lRlY©t:-A{ag*s 
^<b1-Si:> *ixJc^|io-rtf-AAs^4tS{iraiS?l 50 
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0-8©{4aB~DASM'5:SOtN §Jfe^?10-5fc 

^^i-^m^ifimi 1 (b) icS^f.tatrM'&SciiiH 
)5:5, c:©fc»> 1 oog^^? 1 0 - 5 2cJ©ffl 
[q!«^^ 10-1. 1 0 - 8 i: 1 o©3g■'NV^3l??• 10-9 

i:V^^5/>7';^^«fi^Cj;Sb^-A^^tBJt•->v M 0 a 
ti?). §iJ^*:&[Ri©fi[g©^{b^*fas<m^fl<]«ct^ 

^^^^^ 10-9 i^mj^m^ 10-8. {ciffltf!*^a£^)L-^-rv^. 

[0 0 3 0] <m3<DmmBm>»:izmi 2-01 4s 
#^ hxm 3 <ommm<D M-j^tm^^^- <y m 0 b t 

OV>TI(iB^t-5. h{i»l©^JK«©« 
figi:|BlDffet). rtg|5^se^->y bT-feSLD^:::^;' b 

K PDi^«y h9*liIb«^T-*.5o H12{r^-rii 
-AtfttlS^^f M 0 btt. ^ lfflSyKI^!S©«J5gi:PI 

bS*^? 1 0 - 5 ^ H5€?f^St/^!HIHff^© 

iilRl*? 1 0 - 8 a i:. iilRl^^ 10-8 a©(ilqlffi*s 

gj^^iRi(ciaiii^©a¥«^ tniiinmiis. s <i: ^ 

*©3fcK*««-rS3l'^V>«?^ 10-9 a-e«J^$tlT 

[0 0 3 1] 013 a^tSt:- A*S3E'NV^^^^ 10-9 
a*:/M.T±««:&|qlXC3t4t-S®-&t:, 
^t*1-Si:#©t:-AtSrgAi:. tf-AffiaAipe)jt* 
■r5i:§K:^!5':?t:i@<:feStf-A{aBB. C. DS^b 
-CV-iS, 014 (a) {±t-A*s + Y:;?|pItC-rtlTViS 
ffiSH 1 {i»i|ittBA i:ft*3Sv>{!ieD S^Sr i. c 
i:$5^bs ffiS-rn^b (fF^^Hrt) ©{4gH2T-{± 
aip{4aAi:*HffigC§^*f 5ii:^£5^U t:-A 

4s-*iRi{cf n-rv\s(aaH 3 -ettaspffiBAiig^jE 

^^{SiBB t;tai£-f5 C i: bT V > S , 
[0 0 3 2] X^tiif^X. iiJ^*:/^[RlY©t:-A{4@As 
Ig^bf Si:. ^ti{c:^-pTt;-Atf^*-rstigB~D 
tf«)&s®r% S)tei8?tfs^-r5e^4S0 1 4 (b) 

t^-riai-Ch'&SCi:^*^.. C©fe«>v l-o©§ 
5fe^?10-5i:s 1 r3©tl|ni^? 1 0 - 8 a i: 1 o© 
jg'NVN^^l 0-9 ai:^'«■5^'>7•;^55:«^i^tJ;St^- 
A«^m^=f M 0 c (c i t) , i!lj^jt:&iSi©fflB®^ft 

sm^WK:i^aii-sci:*^T-§5o m^m\^mh 

fc.fc^t^'^V-'^?! 0-9 attSlfil^^l 0-8 ale 
[0 0 3 3] < b:-A{4B-fn*^tB>*{C0 1 5 

b-ctf-Atta-rnt&iii^B2 o{c^v^TaKBJ•ri.. 0 

1 5 C*v>T, ±fi30tr-AtfttB:i=«y h 1 0 (Xtt 1 
Oa> 10b) ©S3fc^? 1 0-5ipe.tb;ti^rti51;^ 
'5''-b2 l$:f^bT:*"i7>^'[elK2 2lcgiin$ 
n-5o *';7>^'15lgS2 2{i±f3©Si^{aBA>(pe,ffig^ 
n^mffiBB~DST-SiPi'n>yi/ 2 3 
So ■^'fi'DnytrjL— J' 2 4J±0l etg^f J:-5fc:. 
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ttT^ ^ D n > i-^ 2 4 {CM«!i^ji*n*:«jq£-C- •& i 

[0 0 3 4] ^1 6^:43V^T> *-fv SKtia^^IiiSnS 
lOWftb (n=0) . *V^T•'y-^2 ItC^^-^v;^^ 

[0 0 3 5] ^>:v^X-*'>>^lHIS&2 2®:ii'i7>hffiDn 

7),. ^>:v^■r•:^7^f rs iJcRo-cffi!i'3a3!*'*fT^. 

C*5l''t{±n=^3 OX- $.5. 
[00 3 6] ffe:)&. MtttT-J&i^JS^lcH:* >> > hfitD 

i:, ;^7^^/7'S 1 0lCj3V^TDH2Bin>m«filDT©S 

^(c{il^-A4s-;?|pI^:■r^^TV^5{fiBH 3 i:*ij»f b> 
D H 2max<^«fitDT©:^-&lC(±K-AAs+ Y;5lRllC-r 

^^Tv^st^BHl^:fl»fu €niii^i>©s^«cffiE-rti so 

*b mm^mm oiiiLnB.zb.mmt^o 

[0 0 3 7] 0 1 7 ttEl 1 6 (D^mm^Tjk U 7.7- 
S 1 0 Q.(OHi^W:i.^, C®;^7^^/7'S 1 0 aT-{±> E 
1 6®J:ati:ffiBm*3«9;|li ({ftfiHl. H2. H 
3) T-1i^tBt5®T-{±*<. ffiS-r^xH^O'feO^tiilT 

[0 0 3 8] H= { (DT/n) x (^4j$a/^>D<y 

W±®J;a{:i^ br-At^tB^c::<y h 1 0 (XJ±1 0 a. 
1 Ob) ipe)tB*$ni)m^{I^S:*'i'>^[elBS2 2i: 40 
v-f i^nni/lfi-^ 2 4>&ift?fllj^^n.5teaS!taSB 
ic^jin-rscittit). 3t*4br-A®iJ^*:)&[piY® 

3.-9 2 40iQ!Stg:t;4)iSJS'S:^!lS^^I'5*)®T•tt^:v^ 
OTn Jfc^*bf-AOiMat:«r|qlY®{4gtttH®fe«)® 
* -i/ > »3 atrfc«)® I /O/Jt- b 45i»-r S c 

flb®«Stgffl®-7-<i'0 3>i;a-^j'{c§^K: 

[0 0 3 9] <h:-AMiEi>coJ;aictftHi^rnfcffi 
B-r^^H^ca-3v^T^^BT^^*^*vu3^c:^iiE■r■5:&« so 
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;?[RlY®firE) *^Sbf::^)^ *S&*®«f ?)jib$ 7- 
5®<IS§^{SiB&SSbfe5x «'J?^;&&ASnit6-efe 

01 8tttr-AffliE^BO-«fJi:bT. ;^7^>yK> 
^^-^$'M^fflV^TLDa:L>> b 1 ©]^$§^||-r5S 
W^TTs-t. LDa.zi>;/ M(iI5|tepItg;fe-9-;Jf-M ate 

- b 1 a*s[5ItebTiiJ^**(SlYOffiB*s^SoItgT-fe 

[0 0 4 0] ;^5^';/t:>i^t-;J'M{±2ffll;li:^^-efe 
t), ^'f^D3>ira--^2 4*^6)^— ^' H^'T/^I C 

LD^-^y M®/J^-A7jfi;i'3>t^{i'f 
rbM©7;«-h-fe>1?-2 etCiiJfftoiX, LDJ-n^/h 

1 *s*-A;Jti?i^3 >C{4a-rsi:7;i- h-b>i^-2 6 

L E D3fe ASAIt bT5^-A;}f S?'>3 i/tft^ne^S-T'f ^7 
D3>l^a-^5'2 4ttB^;t'5. 
[0 0 4 1] TW^DnVti— 2 4tt01 8{C5^-r 

.tat. 4^-Ap}?>'->3>^^i^ASA*bTv^ 
ittiH;^?^ >y t: > ^J'^- ^ M ^ 1 ;^ 7^ >y rrioitfi b 
•rLDac;.i» Mt:^iS$-a-5 U7^>;/rS2 1, S2 
2) . *-A;KS^i^a>««E0e^*SA:l!j-rSi:;^7^>yi; 
>y^^-^J'M<£'r:^->-\'M4g^T-X7^5'7"Eteb U 
r^;7"S2 l-»-S2 3) . JfeV'.T-LD^^s; M 
btiai 7{C^1-t:-AtttB*;^^'-hb U7^y7"S 

2 4) , iJCV^T-tf-AtftUlSifilTbTLDa.::;.;; MS 
ri!lcri-S U7^s'7'S2 5) . ctitcj;?), (SiB-fixH 

[0 0 4 2] ifeV>fH>Hg:Smax©*S^K:{i;^7^>;/b: 

><>'^-^M®t4B4SLDa.zi>3' h 1 OTfE{4B*>SA» 
&*J»fb (Xt^-^/T-S 2 6-^S 2 7). TfS{3ili-C;fe(t 
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SPECIFICATION 

[TITLE OF THE INVENTION] OPTICAL SCANNING DEVICE 
[Object] To detect and correct positional deviation in a 
sub-scanning direction of a beam by using a simple structure. 
[Solution Means] At a position HI at wiiicli a beam deviates 
toward a +Y direction, deflecting elements 10-1 and 10-2 are 
scanned, and at a position H2 wittiout positional deviation 
(within an allowable range) , deflecting elements 10-1 and 10-3 
are scanned, and at a position H3 at which the beam deviates 
toward the negative direction, deflecting elements 10-1 and 
10-4 are scanned. When the beam position in the sub-scanning 
direction Y deviates, a signal generated at a light receiving 
element 10-5 differs, and based on this signal, the positional 
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deviation in the sub- scanning direction Y is detected. 
[WHAT IS CLAIMED IS:] 

[Claim 1] An optical scanning device which detects and corrects 
positional deviation of an optical scanning beam in the 
sub-scanning direction, comprising: 

a light receiving element that is formed so that its light 
receiving surface is linear in the sub-scanning direction, 
a plurality of deflecting elements which are disposed 
diagonally to the main scanning direction and the sub- scanning 
direction, and deflect the optical scanning beam toward the 
light receiving element, 

a positional deviation detecting means for detecting 
positional deviation in the sub-scanning direction of the 
optical scanning beam based on a period from a reference point 
in time in the main scanning direction until the light receiving 
element receives the optical scanning beam, and 
a positional deviation correcting means for correcting the 
positional deviation detected by the positional deviation 
detecting means. 

[Claim 2] An optical scanning device which detects and corrects 
positional deviation of an optical scanning beam in the 

sub-scanning direction, comprising: 

a light receiving element whose light receiving surface is 
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formed to be linear in the sub- scanning direction, 

a concave, deflecting element which deflects the optical 

scanning beam toward the light receiving element, 

a shielding means for shielding the optical scanning beam so 

that the deflecting surface of the deflecting element becomes 

diagonal to the main scanning direction and the sub- scanning 

direction, 

a positional deviation detecting means for detecting 
positional deviation in the sub-scanning direction of the 
optical scanning beam based on a period from a reference point 
in time in the main scanning direction until the light receiving 
element receives the optical scanning beam, and 
a positional deviation correcting means for correcting the 
positional deviation detected by the positional deviation 
detecting means. 

[Claim 3] The optical scanning device according to Claim 1 or 
2, further comprising one deflecting element whose deflecting 
surface is formed to be linear in the sub-scanning direction, 
wherein a point in time at which the optical scanning beam 
deflected by the one deflecting element is received by the light 
receiving element is the reference point in time in the main 
scanning direction. 

[Claim 4] The optical scanning device according to Claim 2, 
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wherein the shielding means further shields the optical 
scanning beam so that the deflecting surface becomes linear 
in the siib- scanning direction, and a point in time at which 
the light receiving element receives the optical scanning beam 
deflected by the deflecting surface is the reference point in 
time in the main scanning direction. 

[Claim 5] The optical scanning device according to any one of 
Claims 1 through 4, wherein the positional deviation correcting 
means corrects a position in the sub- scanning direction of a 
light source that emits the optical scanning beam. 

[Claim 6] The optical scanning device according to any one of 
Claims 1 through 4, wherein the positional deviation correcting 
means corrects positions in the sub-scanning direction of lines 
of image data. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to an 
optical scanning device which detects and corrects positional 
deviation in the sub-scanning direction of an optical scanning 
beam, more specifically, an optical scanning device preferable 
in a case where an image is formed by using laser diode scanning 
in a printer, a copying machine, or a facsimile. 
[0002] 
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[Prior Art] It is generally known that, in a laser diode 
scanning type writing device used for an image forming device, 
due to changes in scanning optical path length of a beam or 
changes in the angle of a turning mirror, the scanning beam 
position in the sub-scanning direction is changed. Recently, 
in order to improve image forming performance, ' use of 
multi-beams in which a plurality of beams are deflected and 
scanned in the same path increases, and therefore, a demand 
fox a technique for detecting and correcting positional 
deviation in the sub-scanning direction of beams has increased. 
[0003] As a conventional example of detection and correction 
of positional deviation in the sub-scanning direction, for 
example, the following methods have been proposed. 
[0004] (1) Japanese Patent Publication No. HlO-90616: Pitches 
between multiple beams are detected by using a plurality of 
photosensors, for example, triangular photosensors, and are 
corrected. 

[0005] (2) Japanese Unexamined Patent Publication No. H09- 
189873: Beam pitches are detected by using a plurality of 
photosensors and are corrected. 

[0006] (3) Japanese Unexamined Patent Publication No. H07- 
74897: A main scanning magnification is detected by a 
photosensor or a temperature sensor and is corrected. 
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[0007] (4) Japanese Unexamined Patent Publication No. HIO- 
90613: Beam pitches are detected by using a plurality of 
photosensors and are corrected. 

[0008] (5) Japanese Unexamined Patent Publication No. HlO- 
250148: Beam pitches are detected by using a photosensor and 
a slit and are corrected. 

[0009] (6) Japanese Unexamined Patent Publication No. Hll- 
129530: By using two photosensors or a trapezoid photosensor, 
beam positions are detected, beams are distinguished, beam 
synchronization is detected, pitches are corrected, and the 
sub-scanning positions are detected. 
[0010] 

[Problem to be Solved by the Invention] However, all the 
positional deviation detecting sensors in the abovementioned 
conventional examples are complicated in structure, so that 
a positional deviation detecting sensor having a simple 
construction has been demanded. 

[0011] In view of the abovementioned problem in the 
conventional examples, an object of the invention is to provide 
an optical scanning device which can detect and correct 
positional deviation in the sub-scanning direction of a beam 
by using a simple construction. 

[0012] 
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[Means for Solving the Problem] As a first means for achieving 
the abovementioned object, an optical scanning device which 
detects and corrects positional deviation of an optical 
scanning beam in the sub-scarining direction, comprises : a light 
receiving element that is formed so that its light receiving 
surface is linear in the sub-scanning direction, a plurality 
of deflecting elements which are disposed diagonally to the 
main scanning direction and the sub-scanning direction, and 
deflect the optical scanning beam toward the light receiving 
element, a positional deviation detecting means for detecting 
positional deviation in the sub-scanning direction of the 
optical scanning beam based on a period from a reference point 
in time in the main scanning direction until the light receiving 
element receives the optical scanning beam, and a positional 
deviation correcting means for correcting the positional 
deviation detected by the positional deviation detecting 
means • 

[0013] As a second means for achieving the abovementioned 
object, an optical scanning device which detects and corrects 
positional deviation of an optical scanning beam in the 
sub-scanning direction, comprises: a light receiving element 
whose light receiving surface is formed to be linear in the 
sub-scanning direction, a concave deflecting element which 
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deflects the optical scanning beam toward the light receiving 
element, a shielding means for shielding the optical scanning 
beam so that the deflecting surface of the deflecting element 
becomes diagonal to the main scanning direction and the 
sub-scanning direction, a positional deviation detecting 
means for detecting positional deviation in the sub-scanning 
direction of the optical scanning beam based on a period from 
a reference point in time in the main scanning direction until 
the light receiving element receives the optical scanning beam, 
and a positional deviation correcting means for correcting the 
positional deviation detected by the positional deviation 
detecting means . 

[0014] As a third means, the optical scanning device of the 
first or second means further comprises one deflecting element 
whose deflecting surface is formed to be linear in the 
sub-scanning direction, wherein a point in time at which the 
optical scanning beam deflected by the one deflecting element 
is received by the light receiving element is the reference 
point in time in the main scanning direction. 
[0015] As a fourth means, in the second means, the shielding 
element further shields the optical scanning beam so that the 
deflecting surface becomes linear in the sub-scanning 
direction, and a point in time at which the light receiving 
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element receives the optical scanning beam deflected by the 
deflecting surface is the reference point in time in the main 
scanning direction. 

[0016] As a fifth means, in any of first through fourth means, 
the positional deviation correcting means corrects a position 
in the sub-scanning direction of a light source that emits the 
optical scanning beam. 

[0017] As a sixth means, in any of first through fourth means, 
the positional deviation correcting means corrects positions 
in the sub-scanning direction of lines of image data. 
[0018] 

[Embodiments of the Invention] <First embodiment> Hereinafter, 
embodiments of the invention are described with reference to 
the drawings. Fig. 1 is a construction diagram showing an 
embodiment of an optical scanning device relating to the 
invention. Fig. 2 is a construction diagram showing the details 
of the LD unit of Fig. 1, Fig. 3 is a construction diagram 
showing the details of the PD unit of Fig. 1, Fig. 4 is a 
construction diagram showing the details of the beam detection 
unit of Fig. 1, Fig. 5 is a construction diagram showing a 
modified example of the beam detection unit of Fig. 4, Fig. 
6 is a top view showing the beam detection unit of Fig. 5, and 
Fig. 7 is a diagram showing the front of the deflecting elements 
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of Fig. 5 and beam positional deviation. 

[0019] The optical scanning unit shown in Fig. 1 scans a light 
beam emitted from a laser diode (hereinafter, referred to as 
LD) unit 1 on a fixed region of an optical scanning target 6 
in the main scanning direction X through a cylinder lens 2, 
a polygon scanner 3> an f 6 lens 4, and a turning mirror 5. At 
this point, the optical scanning target 6 rotates in the 
sub-scanning direction Y. Furthermore, this beam is reflected 
by mirrors 7 and 8 at the scanning start side and the scanning 
end side in the main scanning direction X, and is detected by 
a photodetect (hereinafter, referred to as PD) unit 9 for main 
scanning synchronization detection and a beam detection unit 
10 for beam positional deviation detection in the sub-scanning 
direction, 

[0020] The LD unit 1 comprises, as shown in detail in Fig. 2, 
a semiconductor diode 1-1 which stably outputs by monitoring 
a baclc beam, a collimating lens 1-2 for collimating diffused 
light of the semiconductor diode 1-1, and an aperture 1-3 for 
shaping the beam, and the LD unit is mounted on a printed circuit 
board 1-4. 

[0021] Herein, the optical scanning unit shown in Fig. 1 is 
constructed so that the light beam at the front end part and 
the rear end of the main scanning region of the scanning beam 
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scans the PD unit 9 and the beam detection unit 10 , respectively . 
The PD unit 9 has a light receiving element whose light 
receiving surface has a fixed width in the main scanning 
direction X and is linear in the sub- scanning direction Y as 
shown in detail in Fig. 2, and for the light receiving element, 
a semiconductor photosensor 9-1 that outputs electrical 
signals by receiving the beam is used- Furthermore, the 
semiconductor photosensor 9-1 is mounted on a printed circuit 
board 9-2, and the printed circuit board 9-2 is attached to 
a bracket 9-3 ; 

[0022] The beam detection unit 10 comprises, as shown in detail 
in Fig. 4, a plurality of deflecting elements 10-1 through 10-4, 
and a light receiving element 10-5 whose light receiving 
surface has a fixed width in the main scanning direction X and 
is linear in the sub-scanning direction Y. The deflecting 
elements 10-1 through 10-4 "are attached to a bracket 10-6, and 
the light receiving element 10-5 is attached to the bracket 
10-6 via a printed circuit board 10-7. In this embodiment, as 
the light receiving element 10-5 used in the beam detection 
unit 10 , a photosensor to be used as a photodetector is employed, 
and as the deflecting elements 10-1 through 10-4, mirrors are 
used. As another construction example of the beam detection 
unit 10, a construction (10') in which the deflecting element 
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10 — 1 is omitted is shown in Fig. 5. 

[0023] The beam detection unit 10 shown in Fig. 4 is further 
described in detail. Fig. 6 is a top view of the beam detection 
unit 10 of Fig. 4, Fig. 7(a) is a front view of the same, and 
Fig. 7 (b) is an output signal waveform diagram of the light 
receiving element 10-5. The deflecting surface of the 
deflecting element 10-1 is for detecting a reference position 
in the main scanning direction X and is shaped to be thin and 
long in the sub-scanning direction Y, and the deflecting 
surfaces of the deflecting elements 10-2 through 10-4 are 
disposed diagonally to the deflecting element 10-1. 
[0024] Fig. 6 shows beam positions A, B, and D when a scanning 
beam scans the deflecting elements 10-1, 10-2, 10-3, and 10-4, 
respectively, in a case where the scanning beam scans in the 
main scanning direction X. Fig. 7 (a) shows that the beam scans 
the deflecting elements 10-1 and 10-2 at a position Hi at which 
the beam deviates toward the +Y direction, shows that the beam 
scans the deflecting elements 10-1 and 10-3 at a position H2 
at which the beam has no positional deviation (within an 
allowable range) , and shows that the beam scans the deflecting 
elements 10-1 and 10-4 at a position H3 at which the beam, 
deviates toward the negative direction. 

[0025] Therefore, when the beam position in the sub-scanning 



12 



direction Y deviates, according to this deviation, the 
deflecting elements 10-2 through 10-4 to be scanned by the beam 
are changed, whereby a signal generated at the light receiving 
element 10-5 is made different as shown in Fig, 7 (b). • Therefore, 
by the beam detection unit having a simple construction 
comprising one light receiving element 10-5 and a group of 
deflecting elements 10-1 through 10-4, the positional change 
in the sub-scanning direction Y can be electrically detected. 
Therefore, downsizing of the beam detection unit 10 is easily 
realized. As in the modified example shown in Fig. 5, in a 
construction in which the deflecting element 10-1 for detection 
of a reference position in the main scanning direction X is 
omitted, another reference signal in the main scanning 
direction X, for example, a main scanning synchronization 
detection signal of the PD unit 9 is used. 

[0026] <Second embodiment> Next, a beam detection unit 10a of 
a second embodiment is described with reference to Fig. 8 
through Fig. .11. The optical scanning unit has the same 
construction as that of the first embodiment, and the LD unit 
1 and the PD unit 9 as internal component units thereof also 
have the same constructions. The beam detection unit 10a shown 
in Fig. 8 has the same deflecting element 10-1 and light 
receiving element 10-5 as in the construction of the first 
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embodiment, and further comprises a rectangular and concave 
deflecting element 10-8 and a shielding element 10-9 for 
regulating the optical path of the deflecting element 10-8 so 
that the deflecting surface of the deflecting element 10-8 
becomes diagonal. Furthermore, as in the first embodiment, the 
elements are disposed so that the scanning beam scans the light 
receiving element 10-5 through the shielding element 10-9 and 
the deflecting element 10-8 after scanning the deflecting 
element 10-1. 

[0027] The shielding element 10-9 may be affixed to or coated 
on the concave surface of the deflecting element 10-8, and in 
place of shielding, only a necessary deflecting portion of the 
concave surface is provided with a concave body processed to 
be deflected. As another construction example, a beam detection 
unit 10a' in which the deflecting element 10-1 is omitted is 
shown in Fig . 9 . 

[0028] Fig. 10 shows a beam position A when the scanning beam 
scans the deflecting element 10-1 in a case where the scanning 
beam scans in the main scanning direction X, and beam positions 
B, C, and D that iDecome gradually further when the beam scans 
the shielding element 10-9 via the deflecting element 10-8. 
Fig . 11(a) shows that at a position Hi at which the beam deviates 
toward the +Y direction, it scans the deflecting element 10-1 
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and the furthest position D from the deflecting element 10-1 
in the deflecting element 10-8, shows that at a position H2 
without positional deviation (the beam is within an allowable 
range) , the beam scans the deflecting element 10-1 and a middle 
position C from the deflecting element 10-1 in the deflecting 
element 10-8, and shows that at a position H3 at which the beam 
deviates toward the negative direction, the beam scans the 
deflecting element 10-1 and a position B closest to the 
deflecting element 10-1 in the deflecting element 10-8. 
[0029] Therefore, when the beam position in the sub-scanning 
direction Y changes, in accordance with this change, the 
position of the beam to scan the deflecting element 10-8 changes 
among B through D, so that a signal generated at the light 
receiving element 10-5 becomes different as shown in Fig. 11 (b) , 
accordingly. Therefore, by the beam detection unit 10a with 
a simple construction including one light receiving element 
10-5, two deflecting elements 10-1 and 10-8, and one shielding 
element 10-9, positional changes in the sub-scanning direction 
can be electrically detected with accuracy. Furthermore, as 
shown in the construction example, the shielding element 10-9 
is easily installed in the deflecting element 10-8. Therefore, 
downsizing of the beam detection unit is easily realized and 
simplification is also easy. 
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[0030] <Third einbodiment> Next, a beam detection unit 10b of 
a third embodiment is described with reference to Fig. 12 
through Figs. 14. The optical scanning unit has the same 
construction as that of the first embodiment, and the 
constructions of the LD unit 1 and the PD unit 9 as internal 
component units are also the same. The beam detection unit 10b 
shown in Fig. 12 has a light receiving element 10-5 having the 
same construction as that of the first embodiment, and further 
comprises a rectangular and concave deflecting element 10- 
8a and a shielding element 10-9a which regulates the optical 
path so that the deflecting surface of the deflecting element 
10 -8a become a region diagonal to the reference region linear 
in the sub-scanning direction. 

[0031] Fig. 13 shows a beam position A when the scanning beam 
scans a reference region in a case where the scanning beam scans 
in the main scanning direction X via a shielding element 10-9a, 
and beam positions B, C, and D that become gradually further 
when the beam scans from the beam position A. Fig. 14(a) shows 
that at a position Hi at which the beam deviates toward the 
+Y direction, it scans the reference position A and the furthest 
position D, and at a position H2 without positional deviation 
(the beam is within an allowable range) , the beam scans the 
reference position A and a middle position C, and shows that 
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at a position H3 at which the beam deviates toward the negative 
direction, it scans the reference position A and the closest 
position B. 

[0032] Therefore, when the beam position in the sub-scanning 
direction Y changes, in accordance with this change, positions 
B through D to be scanned by the beam change, so that a signal 
generated at the light receiving element is changed as shown 
in Fig. 14(b) . Therefore, by the beam detection unit 10c with 
a simple construction including one light receiving element 
10-5, one deflecting element 10-8a, and one shielding element 
10-9a, positional changes in the sub-scanning direction can 
be electrically detected. Furthermore, the shielding element 
10-9a is easily installed in the deflecting element 10-8a as 
shown in the construction example. Therefore, downsizing of 
the beam detection unit is easily realized and simplification 
is also easy. 

[0033] <Beam positional deviation detect ion> Next, a beam 
positional deviation detection device 2 0 is described with 
reference to Fig. 15. In Fig. 15, electrical signals outputted 
from the light receiving element 10-5 of the abovementioned 
beam detection unit 10 (or 10a, 10b) are applied to a counter 
circuit 22 via a gate 21. The counter circuit 22 counts 
reference cloclcs 23 from the abovementioned reference position 
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A to the detected positions B through D. A microcomputer 24 
judges the position of the scanning beam in the sub-scanning 
direction Y based on this count value. The counter circuit 22 
may be installed in the microcomputer 24. 

[0034] In Fig. 16, first, the number n of times of taking- 
in is initialized {n=0), and next, a mask signal for a gate 
21 is set to be low (release the mask) , and signal taking- 
in from the light receiving element 10-5 is started (Step SI) . 
Nfext, when a reference position A detection signal is detected 
from output signals of the gate 21, the process progresses from 
Step S2 to Step S3 , and when detection signals of the positional 
deviation detected positions B through D are detected from the 
output signals of the gate 21, the process progresses from Step 
S3 to Step S4, and the mask signal is set to be high. 
[0035] Next, the count value Dn of the counter circuit 22 is 
taken- in and the number n of times of taking- in is incremented 
(Step S5) , and then it is judged whether or not this count value 
Dn is abnormal (Step S6) . In the case of an abnormal value, 
the number n of times of taking- in is decremented (Step SI), 
and then the process returns to Step SI and carries out 
taking-in again. The number n of times of taking-in is n = 
approximately 30 in a hexagonal polygon scanning device in a 
steady state although it depends on restrictions on the 
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calculation accuracy and calculation period. 
[0036] On the other hand, when the count value is not abnormal, 
the count value Dn is added to an accumulated value DT (Step 
S8), and taking- in is repeated until the number of times of 
taking-in reaches a predetermined number (Step S9 Step SI) . 
When the number of times of taking-in reaches the predetermined 
number/ in Step SIO, in a case where DH2min > accumulated value 
DT, it is judged that the beam is at the position H3 deviating 
toward the negative direction, and in a case where DH2max < 
accumulated value DT, it is judged that the beam is at the 
position HI. deviating toward the +Y direction, and in other 
cases, the beam is judged as being at the position H2 without 
positional deviation (beam is within the allowable range) . 
[0037] Fig. 17 shows a modified example of Fig. 16, wherein 
only Step SlOa is different. In this Step SlOa, in place of 
detection in three-phase manner (positions HI, H2, andH3) as 
shown in Fig. 16, the positional deviation H itself is detected 
in the following manner. 

[0038] H = { (DT/n) X (scanning rate/clock frequency) - 
constant} x coefficient 

As mentioned above, electrical signals outputted from the beam 
detection unit 10 (or 10a, 10b) are applied to an information 
processing part comprising the counter circuit 22 and the 
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microcomputer 24, etc., whereby positional deviation of the 
optical scanning beam in the sub-scanning direction Y can be 
detected, and since the processing capacity of the 
microcomputer 24 does not involve high-speed processing, by 
securing I/O ports for taking-in the count value for position 
detection of the optical scanning beam in the sub-scanning 
direction Y, this device can be easily added to a microcomputer 
for other functions. 

[0039] <Beam correction 1> Based on the positional deviation 
H thus detected, as a method of correction for eliminating the 
positional deviation, various methods can be used such that 
the height of the LD unit 1 that is a light emission source 
{position in the sub-scanning direction Y) is changed, or the 
inclination and the position of the turning mirror 5 in the 
optical path are changed. Fig. 18 shows a device which changes 
the height of the LD unit 1 by using a stepping motor M as an 
example of the beam correction device. The LD unit 1 is 
supported by a rotatable support la, and when the stepping motor 
M rotates, the support la is rotated and positional adjustments 
in the sub-scanning direction Y become possible. 
[0040] The stepping motor M uses a two-phase excitation mode, 
and by inputting clocks from the microcomputer 24 to a motor 
driver IC 25 , the motor rotates in a stepped manner by the clocks . 
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Furthermore, control between forward and reverse is also 
possible. The home position of the LD unit 1 is detected by 
an interrupt-type photosensor 26, and when the LD unit 1 is 
positioned at the home position, LED light is made incident 
on the photosensor 26 and a home position detection signal is 
outputted to the microcomputer 24. 

[0041] As shown in Fig. 18, unless the home position detection 
signal is inputted, the microcomputer 24 reverses the stepping 
motor M one step at a time to move to the LD unit 1 (Step SI 
and Step S2) . When the home position detection signal is 
inputted, the stepping motor M is rotated forward in the stepped 
manner to its initial position (Step S21 ^ Step S23) , and the 
LD unit 1 is turned on and beam detection shown in Fig. 17 is 
started (Step S24) , and then, beam detection is ended and the 
LD unit 1 is turned off (Step S25) . Thereby, the positional 
deviation H is detected. 

[0042] Next, in a case of H > H target max, it is judged whether 
or not the position of the stepping motor M is at a lower limit 
position of the LD unit 1 (Step S26 S27), and when it is 
not at the lower limit position, the stepping motor M is rotated 
in reverse by one step (Step S27 ^ S28) , and the process returns 
to Step S24 and detects the positional deviation H again. When 
it is at the lower limit position, abnormal ending is carried 
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out (Step S27 S32) . In a case where H < H target min, it 
is judged whether or not the position of the stepping motor 
M is at an upper limit position of the LD unit 1 (Step S29 — > 

530) , and when it is not at the upper limit position, the 
stepping motor M is rotated forward by one step (Step S30 ^ 

531) , and then the process returns to Step S24 and detects the 
positional deviation H again. When it is at the upper limit 
position, abnormal ending is carried out (Step S30 S32), 
In a case where H target min < H < H target max, normal ending 
is carried out (Step S29 S33) . 

[0043] With this construction, electrical signals outputted 
from the beam, detection unit 10, etc., and a home position 
sensor signal of the stepping motor M are applied to the 
information processing part comprising the motor driver IC 2 5 
and the microcomputer 24, etc., whereby the positional 
deviation of the optical scanning beam in the sub-scanning 
direction Y can be detected and corrected. Since the processing 
capacity of the microcomputer 24 does not involve high-speed 
processing, by securing I/O ports for the count value for 
detection of the optical scanning beam in the sub-scanning 
direction Y, for the home position sensor 26, and for the motor 
driver IC 25, this device can be easily added to a microcomputer 
for other functions. 
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[0044] <Beam correction 2> Fig. 20 shows a device for changing 
timings of data of optical scanning for each line to correct 
the positional deviation H of the optical scanning beam in the 
sub- scanning direction Y. In Fig. 20, a microcomputer 31 for 
image processing, an image processing ASIC 32, and a memory 
33 are added to the positional deviation detection device 20 
shown in Fig. 15. 

[0045] As shown in Fig. 20, the microcomputer 24 for positional 
deviation detection starts the beam detection shown in Fig . 
17 (Step S41) , and then ends the beam detection and turns the 
LD unit 1 off (Step S42). Thereby, the positional deviation 
H is detected. Next, a line correction number for correction 
of the positional deviation is calculated based on the 
following equation, line correction nxmber = (H reference - 
H) / writing density (Step S43) , and this line correction number 
is transmitted to the microcomputer 31 for image processing. 
[0046] The microcomputer 31 turns into a standby status after 
starting (Step S51), and in this standby status, when the 
abovementioned line correction number is received, the 
microcomputer talces-in this (Step S52) . Next, when image data 
is inputted, the microcomputer carries out image processing 
by controlling the image processing ASIC 32 and the memory 33 
(Steps S53 and S54) , and then corrects the blanlc at the head 
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of the image data in the sub- scanning direction according to 
the abovementioned line correction number (Step S55) . Then, 
the microcomputer outputs the corrected image data to the LD 
unit 1 (Step S56) , and then turns into a standby status (Step 
S51) . 

[0047] Therefore, by only adding processing to the image data 
control part, the positional deviation H of the optical 
scanning beam in the sub-scanning direction Y can be detected 
and corrected. Herein, the microcomputer 31 for controlling 
the image data and the microcomputer 24 for detecting the 
positional deviation of the optical scanning beam in the 
sub-scanning direction can be constructed as one 
microcomputer . 
[0048] 

[Effects of the Invention] According to the invention as set 
forth in Claim 1, a light receiving element whose light 
receiving surface is formed to be linear in the sub-scanning 
direction and a plurality of deflecting elements which are 
disposed diagonally to the main scanning direction and the 
sub-scanning direction, and deflect the optical scanning beam 
toward the light receiving element are provided, and based on 
a period from a ^reference point in time in the main scanning 
direction until the light receiving element receives the 
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optical scanning beam, positional deviation of the optical 
scanning beam in the sub-scanning direction is detected, so 
that positional deviation of the beam in the sub-scanning 
direction can be detected and corrected by using a simple 
construction. 

[0049] According to the invention as set forth in Claim 2, a 
light receiving element whose light receiving surf ace is formed 
to be linear in the sub-scanning direction, a concave 
deflecting element which deflects the optical scanning beam 
toward the light receiving element, and a shielding means for 
shielding the optical scanning beam so that the deflecting 
surface of the deflecting element becomes diagonal to the main 
scanning direction and the sub-scanning direction are provided, 
and based on a period from a reference point in time in the 
main scanning direction until the light receiving element 
receives the optical scanning beam, positional deviation of 
the optical scanning beam in the sub-scanning direction is 
detected, so that positional deviation of the beam in the 
sub-scanning direction can be detected and corrected by using 
a simple construction. 

[0050] According to the invention as set forth in Claim 3, one 
deflecting element whose deflecting surface is formed to be 
linear in the sub-scanning direction is further provided, and 
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a point in time at which the light receiving element receives 
the optical scanning beam that has been deflected by this one 
deflecting element is a reference point in time in the main 
scanning direction, so that positional deviation of the beam 
in the sub-scanning direction can be detected and corrected 
by using a simple construction. . 

[0051] According to the invention as set forth in Claim 4, the 
optical scanning beam is shielded so that the deflecting 
surface becomes linear in the sub-scanning direction, and a 
point in time at which the light receiving element receives 
the optical scanning beam that has been deflected by the 
deflecting surface is a reference point in time in the main 
scanning direction, so that positional deviation of the beam 
in the- sub- scanning direction can be detected and corrected 
by using a simple construction. 

[0052] According to the invention as set forth in Claim 5, since 
the position in the sub-scanning direction of a light source 
that emits the optical scanning beam is corrected, positional 
deviation of the beam in the sub-scanning direction can be 
corrected by using a simple construction. 

[0053] According to the invention as set forth in Claim 6, since 
the positions of lines of image data in the sub-scanning 
direction are corrected, positional deviation of the beam in 
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the sub-scanning direction can be corrected by using a simple 
construction. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A construction diagram showing an embodiment of the 
optical scanning device relating to the invention. 
[Fig. 2] A construction diagram showing the LD unit of Fig. 
1 in detail. 

[Fig. 3] A construction diagram showing the PD unit of Fig. 
1 in detail. 

[Fig. 4] A construction diagram showing the beam detection unit 
of Fig. 1 in detail. 

[Fig. 5] A construction diagram showing a modified example of 
the beam detection unit of Fig. 4. 

[Fig. 6] A top view showing the beam detection unit of Fig. 
S. 

[Figs . 7] Diagrams showing the front of the deflecting elements 
of Fig. 5 and beam positional deviation. 

[Fig. 8] A construction diagram showing the beam detection unit 
of the second embodiment. 

[Fig. 9] A construction diagram showing a modified example of 
the beam detection unit of Fig. 8. 

[Fig. 10] A top view showing the beam detection unit of Fig. 
8. 
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[Figs. 11] Diagrams showing the front of the deflecting 
elements of Fig. 8 and beam positional deviation. 
[Fig. 12] A construction diagram showing the beam detection 
unit of the third embodiment. 

[Fig. 13] A top view showing the beam detection unit of Fig. 
12. 

[Figs. 14] Diagrams showing the front of the deflecting element 
of Fig. 12 and beam positional deviation. 

[Fig. 15] A bloc>: diagram showing a positional deviation 
detection device. 

[Fig. 16] A flowchart showing positional deviation detection 
processing of the microcomputer of Fig. 15. 

[Fig. 17] A flowchart showing a modified example of the 
positional deviation detection processing of Fig. 16. 

[Fig. 18] A bloclc diagram showing an example of a positional 
deviation detection/correction device. 

[Fig. 19] A flowchart showing positional deviation 
detection/correction processing of the microcomputer of Fig. 
18. ^ 

[Fig. 20] A bloclc diagram showing another example of the 
positional deviation detection/correction device. 

[Fig. 21] A flowchart showing positional deviation 
detection/correction processing of the microcomputer of Fig. 
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20. 

[Description of Symbols] 
1: LD unit 

10-1 through 10-4, 10-8, 10-8a: deflecting element 

10-5: light receiving element 

10-9, 10-9a: shielding element 

22: counter circuit 

24, 31: microcomputer 

M: stepping motor 
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